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TECHNICAL NOTES
Bedside placement of inferior vena cava filters by
using transabdominal duplex ultrasonography
and intravascular ultrasound imaging
Marc A. Passman, MD, Jeffery B. Dattilo, MD, Raul J. Guzman, MD, and Thomas C. Naslund, MD,
Nashville, Tenn
Bedside placement of inferior vena cava filters by using either transabdominal duplex ultrasonography or intravascular
ultrasonography (IVUS) has been shown to be safe and effective. We review techniques for bedside filter placement with
transabdominal duplex ultrasonography, IVUS with dual venous access, and IVUS with single venous access. Transab-
dominal duplex ultrasonography and IVUS remain our preferred techniques for filter placement when feasible, especially
in critically ill and immobilized patients. ( J Vasc Surg 2005;42:1027-32.)Although contrast venography is the standard tech-
nique for inferior vena cava (IVC) filter insertion, bedside
placement of IVC filters by using either transabdominal
duplex ultrasonography or intravascular ultrasonography
(IVUS) has been shown to be safe, effective, and reliable
and has become our preferred approach for IVC filter
placement.1-6 The following is a review of techniques for
bedside filter placement with transabdominal duplex ultra-
sonography and IVUS and represents an evolution of these
techniques at our institution over the past several years.
EQUIPMENT
The techniques described below are based on experi-
ence performing bedside placement of IVC filters by using
the following equipment: Stainless Steel Over-the-Wire
Greenfield Vena Cava Filter (Boston Scientific Corpora-
tion, Natick, Mass), duplex ultrasound imaging systems
(Ultramark 9/HDI,HDI 3000, andHDI 5000; Advanced
Technology Laboratories, Bothell, Wash), and an IVUS
imaging system (Galaxy IVUS Imaging System with an
Atlantis PV Peripheral Imaging Catheter, 15 MHz, 8F
profile; Boston Scientific). Although most bedside place-
ments using duplex ultrasonography or IVUS have been
with stainless-steel Greenfield filters, which, with their
larger profile and stainless-steel material, are easily visual-
ized, other filters have been tried, and the techniques
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material and delivery catheter sizes, recommended place-
ment techniques for currently approved filter systems are
shown in the Table.
TRANSABDOMINAL DUPLEX
ULTRASONOGRAPHY TECHNIQUE
Preprocedure imaging. Transabdominal duplex ul-
trasonography is performed to determine the technical
feasibility of bedside filter placement. Adequate visualiza-
tion of the IVC at the renal vein junction in both the
transverse and the longitudinal axis is required (Figure 1).
Identification of the right renal vein is critical because this
usually represents the lowest renal vein. Appropriate IVC
diameter, absence of venous thrombosis, absence of venous
anomalies, and patency of the intended femoral vein access
site are confirmed before proceeding. If venous anomalies
or iliofemoral venous thrombosis is suspected, contrast
venography is preferred to more precisely define the venous
anatomy before filter placement.
Duplex-directed filter-placement technique. With
the patient under local anesthesia, percutaneous venous
access is obtained. A 0.035-inch guidewire is passed into
the IVC under duplex ultrasound guidance. After serial
dilations over the guidewire, the 15F introducer sheath is
inserted to a level just past the renal vein confluence. The
12F catheter preloaded with the stainless-steel Greenfield
vena cava filter (filter-delivery catheter) is placed into the
sheath. It is essential to remove the guidewire so that the
end of the filter-delivery catheter can be visualized with
duplex ultrasonography. The right renal vein/IVC junc-
tion is visualized transversely as the filter-delivery catheter
and sheath are slowly pulled back (Figure 2). When the tip
of the filter-delivery catheter disappears from this view, the
intended deployment position has been reached, and pull-
1027
ent
JOURNAL OF VASCULAR SURGERY
November 20051028 Passman et alback is stopped. The filter-delivery catheter can be moved
back and forth to confirm position. In the longitudinal
view, the tip of the filter-delivery catheter should be easily
visualized and in alignment near the level of the right renal
Fig 1. Preprocedure imaging of the inferior vena cav
determine the technical feasibility of bedside filter placem
Table. Currently Food and Drug Administration–approve
for placement according to visualization, material, and deli
Filter device (company) Material
Delivery cathe
profile (F)
Stainless Steel Greenfield filter
(Boston Scientific, Natick,
MA) Stainless steel 12
Tulip-Günter filter (Cook
Incorporated,
Bloomington, IN) Conichrome 8.5 (femora
Titanium Greenfield filter
(Boston Scientific, Natick,
MA) Titanium 12
Simon Nitinol filter (Bard
Peripheral Vascular, Tempe,
AZ) Nitinol 7
Recovery filter (Bard
Peripheral Vascular, Tempe,
AZ) Nitinol 7
Vena Tech LP filter
(B. Braun/Vena Tech,
Bethlehem, PA) Phynox wire 7
TrapEase filter (Cordis
Endovascular, Miami, FL) Nitinol 6
OptEase filter (Cordis
Endovascular, Miami, FL) Nitinol 6
Bird’s Nest filter (Cook
Incorporated,
Bloomington, IN) Stainless steel 12artery, which serves as an indirect landmark for the rightrenal vein. Under direct visualization with duplex ultra-
sonography in the longitudinal view, the filter is deployed.
Completion imaging. Postdeployment duplex ultra-
sound imaging confirms full expansion and proper position
C) in transverse (A) and longitudinal (B) planes to
with transabdominal duplex ultrasonography. R, Right.
na cava filter devices and feasibility of bedside techniques
catheter profiles
Duplex
ultrasonography
IVUS: single
access
IVUS: dual
access Venography
X X X X
X X X X
X X X
X X
X X
X X
X X
X X
Xa (IVd ve
very-
ter
l)of the filter in the IVC (Figure 3). Postprocedure plain
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tion and correct alignment of filter.
IVUS TECHNIQUE
Preprocedure imaging. Venous duplex ultrasonogra-
phy confirms patency at the intended femoral vein access
site(s) before puncture. After adequate local anesthesia,
percutaneous femoral venous access is obtained. A 9F
25-cm length sheath is directed into the IVC. The IVUS
probe is inserted into the sheath over the guidewire and
directed into the IVC to the level of the right atrium of the
heart. With a pullback technique, the venous anatomic
landmarks are sequentially identified, including the right
atrium, hepatic veins, renal veins, and confluence of the iliac
veins (Figure 4). The technical feasibility of IVUS-directed
filter placement is dependent on the identification of these
venous landmarks. If the location of the iliac vein conflu-
Fig 2. Visualization of the tip of the filter-delivery cath
in the transverse (A) and longitudinal (B) planes during
ultrasound guidance. R, Right.
Fig 3. Confirmation of proper filter deployment into the inferior
vena cava (IVC) after bedside placement with transabdominal
duplex ultrasound guidance.ence is unclear, contralateral femoral venous access can beobtained for passage of a second guidewire into the IVC,
thus allowing precise visualization of this confluence at the
level where this second contralateral wire is seen. The IVUS
probe is directed just below the level of the lowest most
renal vein, and IVC diameter measurements are made to
confirm appropriate IVC diameter before proceeding with
IVC filter deployment.
Dual venous access. For the double-puncture tech-
nique, the IVUS probe is left at a position just below the
renal veins. Separate percutaneous access is obtained, pref-
erably in the contralateral femoral vein, which allows con-
firmation of the iliac confluence and avoids double large
sheaths in the same femoral vein. If contralateral venous
thrombosis is present, then the ipsilateral femoral vein
adjacent to the IVUS venous access can be used, but the
potential for access site thrombosis is increased. Through
the separate venous access, a 0.035-inch guidewire is di-
rected into the IVC, and guidewire position is confirmed by
IVUS as it passes the level of the renal veins. After serial
dilations over the guidewire, the 15F sheath is inserted to a
level above the renal veins. The filter-delivery catheter is
loaded into the sheath. The filter-delivery catheter and
sheath are pulled back together so that the tip is positioned
at a level just below the renal vein as confirmed by IVUS
(Figure 5). Once the position of the filter-delivery catheter
tip is confirmed, the IVUS probe is pulled back and the IVC
filter is deployed.
Single venous access. For the single-puncture venous
access technique, after venous anatomy is defined with
IVUS, the IVUS probe is removed. The guidewire is passed
through the 9F sheath to allow exchange to the 15F sheath,
which is positioned in the IVC above the level of the renal
veins. The length of the IVUS probe is then premeasured
against the length of the filter-delivery catheter. This length
corresponds to the position of the filter-delivery catheter
when fully loaded in the sheath. Measurement guides on
t the right renal vein/inferior vena cava (IVC) junction
side placement of the filter with transabdominal duplexeter a
bedthe IVUS probe or a suture secured around the probe
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inserted into the sheath up to this premeasured length,
which represents the distance that the filter-delivery cathe-
ter extends beyond the length of the sheath. The IVUS
probe and sheath are pulled back together to the level just
below the lowest renal vein as visualized by IVUS. In this
regard, IVUS is guiding sheath positioning, which, because
of the premeasured length, indirectly guides the intended
filter position. There are variations on how sheath guidance
can be accomplished with IVUS: it depends on the IVUS
probe type, but the principle remains the same. The IVUS
probe is removed, the filter-delivery catheter is loaded into
the sheath, and the IVC filter is deployed.
Completion imaging. The IVUS probe can be care-
fully advanced to confirm apposition of filter legs to the
Fig 4. Preprocedure imaging of the inferior vena cava
anatomic landmarks at the right atrium (A), hepatic vein
confluence (D). R, Right; L, left.IVC wall, but, to avoid dislodgement, it is not recom-mended to advance past the initial visualization of the filter
legs (Figure 7). With both techniques, gentle manual pres-
sure over the puncture site(s) is applied for hemostasis after
removal of the filter-delivery catheter and sheath(s). Post-
procedure plain abdominal radiographs are obtained to
verify filter position and alignment.
DISCUSSION
Between 1996 and 2003, we have placed 486 bedside
filters (duplex ultrasonography, n 435; IVUS, n 51) by
using the techniques described previously.1-6 Of 498 pa-
tients initially imaged with transabdominal duplex ultra-
sonography, IVC filter placement was determined to be
technically feasible in 435 (87.3%). The procedural techni-
cal success rate for IVC filter placement with transabdom-
) with intravascular ultrasonography to identify venous
, renal veins (C), and infrarenal IVC above the iliac vein(IVC
s (B)inal duplex ultrasonography when IVC visualization was
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with IVUS was performed only if visualization with trans-
abdominal duplex ultrasonography was determined to be
inadequate. Of 53 patients imaged with IVUS, the techni-
cal feasibility was 96.2% (51 patients). The procedural
technical success rate for placement with IVUS was 96.1%
(49 patients). Technical failures with IVUS all occurred
with the single venous access technique and were related to
Fig 5. Visualization of the tip of the filter-delivery cathe
vena cava level (B) during bedside placement of the filt
access technique. R, Right; L, left.
Fig 6. Premeasured length of the intravascular ultraso
delivery catheter and introducer. The arrow denotes the s
guides on some types of IVUS probes can be alternativelpremeasurement allows bedside placement of the filter with Imisidentification of venous anatomy that led to iliac vein
deployment. If the single venous access technique is used,
when the location of the iliac confluence is uncertain,
conversion to dual venous access with placement of a
second guidewire to allow precise visualization of the iliac
vein confluence can avoid this problem.
Of the 486 bedside IVC filter placements, 12 patients
(2.4%) had inadequate positioning determined by postpro-
st below the right renal vein (A) at the infrarenal inferior
h intravascular ultrasound guidance with a dual venous
(IVUS) probe compared with the length of the filter-
marker used for length premeasurement. Measurement
d. Note that the premeasured length of the IVUS probeter ju
er witund
uture
y use
inside the sheath corresponds to the same position of the filter-delivery catheter when fully loaded in the sheath. This
VUS guidance and a single venous access technique.
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phy and 2 [3.9%] with IVUS; P  .46; 2). The potential
for malpositioned IVC filters from suboptimal imaging
remains a risk of bedside insertion, but this risk is low.
Although malpositioned filters have been traditionally
managed with either observation or insertion of a second
filter, percutaneous retrieval and repositioning techniques
have been described, even for “nonretrievable” filters, that
use either an over-the-wire or a snare technique to recapture
Fig 7. Confirmation of proper filter deployment into the inferior
vena cava after bedside placement with intravascular ultrasound
guidance.the filter into a sheath, thereby allowing effective rescue with-out significant additional morbidity or mortality.7 This low
risk of malpositioning with duplex ultrasound or IVUS
guidance may be acceptable, especially for patients who
have contraindications to radiation exposure or who will
benefit from bedside placement by avoiding transport,
thereby allowing continued expansion of bedside insertion
without forcing a compromise in device selection.
Although contrast venography remains the gold stan-
dard, the bedside insertion advantage offered by duplex
ultrasonography and IVUS, which is especially important in
the immobilized or critically ill patient, must be weighed
against the advantages of venography. Transabdominal du-
plex ultrasonography and IVUS, when feasible, remain our
preferred techniques, especially when bedside placement is
desired.
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